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DETAILED ACTION 



Information Disclosure Statement 

1 . The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1 .98(b) requires a list of all patents, publications, or other 
information submitted for consideration by the Office, and MPEP § 609.04(a) states, 
"the list may not be incorporated into the specification but must be submitted in a 
separate paper." Therefore, unless the references have been cited by the examiner on 
form PTO-892, they have not been considered. 

Specification 

2. The disclosure is objected to because of the following informalities: "The Brief 
Description of the Drawings" found on p. 7 should be preceded by this section title. In 
addition, the brief description of the drawing on p. 7 refers to circles in Figures 1-4, 
however only diamonds and squares are found in these figures. Appropriate correction 
is required. 

3. The use of the trademarks TEXAS RED™ and BLACKHOLE QUENCHER2™ 
has been noted in this application. They and any other trademarks should be 
capitalized wherever they appear and be accompanied by the generic terminology. 

Although the use of trademarks is permissible in patent applications, the 
proprietary nature of the marks should be respected and every effort made to prevent 
their use in any manner which might adversely affect their validity as trademarks. 



Application/Control Number: 10/522,405 Page 3 

Art Unit: 1637 

Claim Objections 

4. Claim 1 is objected to because of the following informalities: unclear grammar in 
step 1(d)(i). As recited in this step the repetition of the word "relative" is redundant and 
confusing. It is suggested one of the occurrences of the word "relative" be deleted and 
or the sentence be reconstructed to arrive at the intended meaning. Appropriate 
correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1-16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The term "CN" is used both as the copy number of 
NucSeql in line 1 of claim 1 and as the relative copy number of NucSeql in claim 1 (d)(i). 
Thus it is unclear and indefinite as to what "CN" represents. The claims are further 
indefinite, since it is unclear as to how the ratio of the concentration of NucSeql' and 
NucSeqlT, as recited in lines 17 and 18 of claim, relate to the method of determining a 
copy number or a relative copy number. 

6. Claims 1-16 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 2172.01 . The omitted steps are: constructing the standard curves 
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SCi and SCm. It is not recited what parameters of NuSeqr and NuqSeqll' are known 
and it is not recited what measurements are made on NuSeql' and NuqSeqlT. 

7. Claims 1 , 3-5, 8-9, and 11-16 are rejected under 35 U.S.C. 112, second 
paragraph, as being incomplete for omitting essential steps, such omission amounting 
to a gap between the steps. See MPEP § 2172.01 . The omitted steps are: 
determining the copy number of a first nucleotide sequence as recited in the preamble 
of claim 1 . Claim 1 does recite a step for determining the relative copy number in claim 
1(d) but claims 1, 3-5, 8-9, and 11-16 do not recite determining an absolute copy 
number. 

8. Claims 2, 6, 7, 9, 10, 13, 14, and 16 recite the limitation "cell" in line 3 of claim 2. 
There is insufficient antecedent basis for this limitation in the claim. 

9. Claims 7-9 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The recitation in claims 7-9 that NucSeql and 
NucSeql' are the same is in conflict with the base claim 1 recitation that NucSeql' 
corresponds to NucSeql. It is noted that the specifications defines "corresponding" as 
where one sequence is complementary to another sequence (see page 3 line 35 
through page 4 line 8). Thus as recited in claim 1, NucSeqr is complementary to 
NucSeql; and hence the two are not the same and cannot be the same sequence. Thus 
it is unclear and hence indefinite as to what is being claimed in claims 7-9. 

10. Claims 10-16 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
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applicant regards as the invention. The recitation in claims 10-16 that NucSeqll and 
NucSeqlT are the same is in conflict with the base claim 1 recitation that NucSeqll' 
corresponds to NucSeqll. It is noted that the specifications defines "corresponding" as 
where one sequence is complementary to another sequence (see page 3 line 35 
through page 4 line 8). Thus as recited in claim 1, NucSeqlT is complementary to 
NucSeqll; and hence the two are not the same and cannot be the same sequence. 
Thus it is unclear and hence indefinite as to what is being claimed in claims 10-16. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

11. Claims 1-16 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Claims 1-16 broadly recite a method of determining a copy number of a 
nucleotide sequence spectrophotometrically which includes colorometric, fluorescent, 
and luminescent measurements. However the specification only discloses fluorescent 
measurements with oligonucleotides that are labeled with a fluorophore. The claims do 
recite a method that determines a ratio which is not a relative copy number, as broadly 
claimed. Claim 2 and claims dependent from claim 2 also recite a method which uses 
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this ratio but the resulting determination is not an absolute copy number, as broadly 
claimed. The ratio and subsequent uses of the ratio would be accurate only under 
limited conditions and not as broadly claimed (discussed following and more below). 
Two Examples are given in the disclosure. Example 2 does not provide direction on 
how to determine a copy number (or relative copy number), but gives use of how copy 
numbers of a certain cellular oligonucleotide decrease in cells taken from people of 
increasing ages. In regards to Example 1 , there is no direction on what is being 
measured and what would be done with those measurements. Thus, Example 1 does 
not provide sufficient direction on how to obtain a copy number or a relative copy 
number. Example I also refers to probes in order to use the invention. However the 
claims do no include the element of probes and do not recite a step using probes. Thus 
the claims as broadly recited, that is without the limitation of probes, are also not 
enabled. Due to lack of direction in the disclosure, one of skill in the art would have to 
perform undue experimentation to use the invention as broadly claimed. The claims are 
not enabled for either an absolute copy number or a relative copy number. 

The lack of enablement for a relative copy number is further discussed. 

The ratio, claimed to be a relative copy number, is determined by dividing Conc- 
(sci with Conc-llscn (see equation for "CN" in claim 1d). Cone- Isci is claimed to be the 
copy number of the first sequence, NucSeql; and Conc-llscn is claimed to be the copy 
number of the second sequence, NucSeqll. 

12. For colorometric measurements however, Cone- Isci can be biased, that is in 
error, due to the calculation of Cone- Isci by applying the colorometric measurement of 
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NucSeql to a standard curve of NucSeql\ As disclosed in the specification NucSeql' is 
a sequence which is complementary to part or all (50% to 100%) of NucSeql. Since 
NucSeqT is complementary to NuqSeql and NucSeql 1 can be a different length than 
NuqSeql; the standard curve of NucSeql' does not give an accurate copy number for 
NuqSeql. An accurate copy number for NuqSeql will only be achieved in the limited 
circumstance where the extinction coefficient of NuqSeql is equal to the extinction 
coefficient of NuqSeql\ In other words, the same concentration of NuqSeql and 
NuqSeql' would have to give the same colorometirc measurement. The parallel 
analysis holds for Conc-llscii as calculated by applying the measurement of NuqSeqll to 
the standard curve of NuqSeqll'. It is further noted that any bias in measurement of 
Conc-llsci is independent of any bias in measurement of Conc-llscii. Since the biases 
need not be equal, the biases need not cancel each other out in the calculation of the 
ratio of Conc-l S ci divided by Conc-llscii - Thus the ratio can be biased and thus the ratio 
is not a relative copy number for a first nucleotide sequence, NuqSeql. 

In regards to NuqSeql' being a different length than NucSeql, Zhang et al.: ". . . it 
was known that the difference in the size of PCR products affects their optical density 
[colorometric measurement]. By using Ks [a size ratio constant], the potential error in 
calculating the number of mRNA copies has been corrected" (see page 774, 2 nd 
column, 2 nd paragraph). 

13. For fluorescent measurements, Ginzinger et al. (2002) teach probes with 
fluorescent labels which function as follows as: (A) probe with a quencher and 
fluorophore where the quencher is cleaved, (B) a probe with quencher and fluorophore 
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which separate, or (C) a probe and a dye which binds only to the hybridized probe (see 
Figure 2). Example 1 of the specification does present a probe with a quencher and 
fluorophore but does not disclose how this probe functions. 

Thus the specification of the instant application fails to disclose how biases in 
Cone- Isci and Conc-llscn, are corrected colorometrically or how fluorescent 
measurements are determined. Removal of any biases would be necessary to 
calculate a relative copy number or an absolute copy number. Due to the bias in 
measurements and in calculations of claims 1-16 and or absence of the essential 
element of labeled probes with the correct function, the claimed invention is not 
enabled. One of skill in the art would not know how to use the disclosed invention to 
determine a absolute copy number or a relative copy number of a first nucleotide 
sequence. 

Claim Rejections - 35 USC § 102 

14. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Due to the claim rejections given above, a distinction cannot be made between 
the claimed invention and prior art, as given in the following rejection. 
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Claims 1-3 and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Ginzinger et al. (2002). 

Ginzinger et al. (2002) teach methods comprising the elements of claims 1-3 and 
6. Ginzinger et al. (2002) teach additional elements of fluorescent detection, probes 
with fluorescent labels, and standard curve construction which result in methods that do 
determine an absolute copy number and do determine a relative copy number 

Regarding claim 1 , Ginzinger et al. (2002) teach a method of determining a ratio 
of a first nucleotide sequence comprising the steps of: 

(1) adding to the sample nucleotides, primers, polymerase and optionally, any additional 
reagents, required for amplification (entire reference, especially Figures 1 and 2); 

(2) performing one or more amplification cycles to amplify the target DNA (or mRNA); 
wherein the sample comprises a chromosome-derived second nucleotide sequence, 
standard DNA, and the following amplification steps are carried out: 

(a) target DNA is amplified, 

(b) standard DNA is amplified, 

(c) complements of target DNA and standard DNA are amplified (see sections p. 508, 
1 st column: "The unknown samples can simply be quantified by deriving the value from 
a standard curve generated with known samples from any of the three sources" and 
Figure 2 and the legend of Figure 4: "with about 5 or 6 bases of the 3D end of one 
primer being complementary to the adjacent exon [target DNA]" ); and 

(d) standard DNA is present in a control sample and is amplified at multiple dilutions, 
wherein amplification of the target DNA and standard DNA at multiple dilutions results in 
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the generation of standard curves such that a relative copy number can be determined 
from the fluorescent spectrophotmetric measurements applied to standard curves, and 
wherein the amplification reaction is performed in a single container (see p. 504, last 
sentence: "with up to three different PCR reactions in a single tube") and monitored 
spectrophotmetrically by fluorescence during amplification, and target DNA and 
standard DNA are localized on a single vector (entire reference, especially Figure 1 and 
Figure 2); 



Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Due to the claim rejections given above, a distinction cannot be made between 
the claimed invention and prior art, as given in the following rejection. 

Claims 1-3 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zhang et al. (1997). 

Zhang et al. (1997) teach methods comprising all the elements of claims 1-3 and 
6, except Zhang et al. (1997) do not specifically teach methods constructing a standard 
curve with measurements of a sequence complementary to a standard sequence. But 
Zhang et al. (1997) do teach a method comprising additional elements not found in the 
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claims 1-3 and 6. Zhang et al. teach additional elements of correction factors and 
proper standard curve construction which result in methods that do determine an 
absolute copy number and do determine a relative copy number. 

Regarding claim 1 , Zhang et al. (1997) teach a method of determining a ratio of a 
first nucleotide sequence comprising the steps of: 

(1) adding to the sample nucleotides, primers, polymerase and optionally, any additional 
reagents, required for amplification (entire reference, especially p. 771 and sections 
Quantitative RT-PCR using various amounts of total RNA and Quantitative RT-PCR 
using various numbers of PCR cycles)] 

(2) performing one or more amplification cycles to amplify the target RNA; wherein the 
sample comprises a chromosome-derived second nucleotide sequence, standard RNA, 
and the following amplification steps are carried out: 

(a) target RNA is amplified, 

(b) standard RNA is amplified, 

(c) complements of target RNA and standard RNA are amplified (see sections 
Quantitative RT-PCR using various amounts of total RNA and Quantitative RT-PCR 
using various numbers of PCR cycles); and 

(d) standard RNA is present in a control sample and is amplified at multiple dilutions, 
wherein amplification of the target RNA and standard RNA at multiple dilutions results in 
the generation of standard curves such that a relative copy number can be determined 
from the spectrophotmetric measurements applied to standard curves, and wherein the 
amplification reaction is performed in a single container (the same tube, see p. 770, last 
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sentence of 1 st paragraph) and monitored spectrophotometrically during amplification, 
and target RNA and standard RNA are localized on a single vector (entire reference and 
especially Figurel); 

Zhang et al. further (1997) teach a method of determining a relative copy number 
of a nucleotide sequence. 

Notably, Zhang et al. (1997) teach as follows, 
D t /D. = (M t S t )/ (M s S t ) [1] 
which is equivalent to: 

M t / M s = (D t S s )/ (D s S t ) = relative copy number [1 a] 

where 

M t is the [copy] number of molecules of target RNA, 
M s is the [copy] number of molecules of standard RNA, 
D t is the optical density of the target RNA, 
D s is the optical density of the standard RNA, 
S t is the size of target RNA, and 
S s is the size of standard RNA, 

See page 772. 

Regarding claim 2, Zhang et al. (1997) also teach a method wherein an absolute 
copy number is determined, per equation 4 below 

M m = (M S K S ) / Xe (4) 



M m is calculated and is the mRNA copies in 1 ng of total RNA, the copy number per ng, 

M s is known and is the [copy] number of molecules of standard RNA, 

K s is known and is the size ratio constant, ratio of the size of the standard RNA 

fragment to that of the target RNA, 
Xe is determined from a prior standard curve prepared from known amounts of total 

RNA versus the ratio of optical densities of target RNA to standard RNA. 
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See page 772. 

Regarding claim 3, Zhang et al. (1997) also teach a method wherein at least two 
different sequences used for measuring a corresponding number of different sequences 
are localized on a single vector (entire reference, especially examples for a, (3, and y 
fibrinogen genes and Figure 1 where standard RNA was synthesized from reverse- 
transcribed RNA with primers 1, 3, and 5). 

Regarding claim 6, Zhang et al. (1997) also teach a method suing at least two 
different standard sequences on a single vector for measuring a corresponding number 
of different target sequences 

Zhang et al. (1997) do teach PCR and the generation of complementary 
sequences in order to determine an absolute copy number and a relative copy number 
(entire reference, especially Figure 1). As noted above, Zhang et al. (1997) also do 
teach the construction of a standard curves using a standard sequence and the use of 
correction factors to arrive at accurate results. 

Zhang et al. (1997) do not specifically teach the construction of a standard curve 
with measurements of a sequence complementary to a standard sequence in order to 
determine an absolute copy number and a relative copy number. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the teaching of Zhang et al. (1997) by 
constructing standard curves with measurements of a sequence complementary to a 
standard sequence, since Zhang et al. teach complementary sequences and teach that 
biases between measurements of different sequences can be rectified by correction 
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factors and proper standard curve construction. As suggested by Zhang et al. (1997) 
the standard curve can be constructed using measurements of a sequence 
complementary to a standard sequence with a reasonable expectation of success. The 
motivation to do so is provided by Zhang et al. (1997) who teach the usefulness of 
standard curves constructed with standard sequence measurements to measure target 
sequences. Thus, the claimed invention as a whole was prima facie obvious over the 
teachings of the prior art. 

Reference of Record 

16. Ginzinger et al. (2000) is made a reference of record as being of interest in the 
instant application. Ginzinger et al. (2000) teach: "Measurement of DNA Copy Number 
at Microsatellite Loci Using Quantitative PCR Analysis". 

17. Zhang et al. (1999) is made a reference of record as being of interest in the 
instant application. Zhang et al. (1999) teach the design and use of primers for 
determining a copy number. 

Conclusion 

18. No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark Staples whose telephone number is (571) 272- 
9053. The examiner can normally be reached on Monday through Friday, 9:00 a.m. to 
6:00 p.m. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Mark Staples * 
Examiner ' 
Art Unit 1637 
October 26, 2006 
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